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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an activity regenerating 
method for regenerating the activity of a catalyst for eliminating 
nitrogen oxides by washing a spent catalyst for deNOx with a chemical 
relatively inexpensive and easily handleable and to provide a device 
therefor. 

SOLUTION: In the activity regenerating method of the deNOx catalyst 
regenerating the activity of the deNOx catalyst in which deNOx rate is 
deteriorated by sticking of Na and K contents thereto when used at a 
heavy oil burning boiler and increased in an S03 conversion due to 
sticking of vanadium content contained in a fuel, the deNOx catalyst is 
washed with 0.1-30% circuit acid aq. soln. and 0.1-20% sulfuric acid aq. 
soln. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



rClaim 11 The amount of [ which Na and K minutes adhere by use in a heavy ****** boiler etc., and a rate of 
denitrification falls, and is contained in a fuel ] vanadium adheres, and it is S03. An activity playback method of a 
denitrification catalyst characterized by to wash the above-mentioned denitrification catalyst 0.1 to 30% in a citric- 
acid aqueous solution and 0. 1 - 20% sulfuric-acid aqueous solution in an activity playback method of a 
denitrification catalyst which reproduces a denitrification catalyst for which an invert ratio rose. 
[<w5m 2] Na which washed with water before the above-mentioned 0.1 - 30% citric-acid aqueous soluuon and 0.1 - 
20% sulfuric-acid aqueous solution washed the above-mentioned denitrification catalyst, and adhered to the above- 
mentioned catalyst, an activity playback method of a denitrification catalyst according to claim 1 of removing K 

Jc?aim3] The amount of [ which is contained in a fuel characterized by providing the following ] vanadium 
adheres, and it is S03. An activity regenerative apparatus of a denitrification catalyst which reproduces engine 
performance and activity of a denitrification catalyst with which an invert ratio rose A washing tub filled with a 
citric-acid aqueous solution and 0. 1 - 20% sulfuric-acid aqueous solution 0. 1 to 30% while holding the above- 
mentioned denitrification catalyst A penetrant remover supply means to supply a citnc-acid aqueous solution and 
0.1 - 20% sulfuric-acid aqueous solution to the above-mentioned washing tub as a penetrant remover 0.1 to 30% A 
penetrant remover circulation means to circulate through the above-mentioned penetrant remover 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the activity playback method and 
equipment of a denitrification catalyst which the denitrification catalyst of a denitrification plant is washed 
[ equipment ] and reproduce the activity. Elution of Na which washed the denitrification catalyst with water first and 
adjiered to the catalyst especially, and the K minutes is carried out. Next, it is related with the activity playback 
m.,;>od and equipment of a denitrification catalyst which are made to carry out elution of the part for the vanadium 
which washed this denitrification catalyst 0.1 to 30% in the citric-acid aqueous solution and 0.1 - 20% sulfuric-acid 
aqueous solution, and adhered to the catalyst, and reproduce a catalyst. 
[0002] 

[Description of the Prior Art] In the boiler combustion system which uses coal, a fuel oil, etc. as a fuel, in order to 
remove the nitrogen oxides (NOX) in exhaust gas, a denitrification plant is prepared in the latter part of a boiler. In a 
denitrification plant, the denitrification catalyst which uses titanium oxide as a principal component is formed in a 
honeycomb configuration, ammonia (reducing agent) is poured in into exhaust gas in the upstream of this 
denitrification catalyst, NOX (mainly NO) is returned to nitrogen by ammonia, and denitrification is performed 
because exhaust gas passes a catalyst bed (refer to drawing 1 ). 

[0003] _ 

[Problem(s) to be Solved by the Invention] however, the vanadium contained in a fuel when using fuels, such as 
high heavy oil of a sulfur content, - (-- the amount of V) comes flying, and it adheres and accumulates the inside of 
exhaust gas in the catalyst of the above-mentioned denitrification plant - S03 an invert ratio (rate by which S02 is 
converted into S03) — with time — going up — S03 near a denitrification plant outlet Concentration rises. S03 in 
the exhaust gas discharged from a denitrification plant When concentration rises, exhaust gas temperature is S03. 
When it falls below in an acid dew point, while causing the corrosion (acid corrosion) of a latter duct etc. Survival 

S03 The acid ammonium sulfate (NH4 HS04) reacted and generated adheres to GAH etc., and dust lock out is 
caused, or the acid ammonium sulfate of the shape of fume which was not able to be removed by EP serves as white 
smoke, and causes the problem of being discharged from a chimney. 

[0004] Moreover, when alkalinity, such as Na in a boiler fuel and K, is adhered and accumulated in a catalyst, the 
problem that poisoning of the catalyst is carried out and the denitrification activity falls arises. And the 
denitrification performance degradation by adhesion of this alkalinity and S03 by adhesion for above-mentioned 
vanadium The rise of an invert ratio is the main factors of an activity (engine performance) fall of a denitrification 
catalyst. 

[0005] Therefore, although the denitrification engine performance of a denitrification catalyst in which activity fell 
in this way needed to be recovered, in the former, it was common to only have exchanged a used catalyst for a new 
article, and to have aimed at the solution in question. However, there is a defect that an economic burden is large, in 
this case. Moreover, oxalic acid has toxicity, and since COD (chemical oxygen demand) is also high, the waste 
water treatment is not easy for it, although the method of reproducing by washing a used catalyst with other organic- 
acid solutions, such as oxalic acid, is tried (JP,4-21545,B). 

[0006] Thenjhe propose of this invention is offering the activity playback method and equipment of a 
denitnfication catalyst which wash a us^'deiuffiffication catalyst and reproduce the'acBvity^tiricfnrgs with" 
comparatively easy a low price and processing. 
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[0007] 



[Means for Solving the Problem] In order to attain the above-mentioned purpose invention of claim 1 The amount of 
[ which Na and K minutes adhere by use in a heavy ****** boiler etc., and a rate of denitrification falls, and is 
contained in a fuel ] vanadium adheres, and it is S03. In an activity playback method of a denitrification catalyst 
which reproduces a denitrification catalyst for which an invert ratio rose It is constituted so that a citric-acid aqueous 
solution and 0.1 - 20% sulfuric-acid aqueous solution may wash the above-mentioned denitrification catalyst 0.1 to 



[0008] Before invention of claim 2 washes the above-mentioned denitrification catalyst in the above-mentioned 0.1 
- 30% citric-acid aqueous solution, and 0.1 - 20% sulfuric-acid aqueous solution, it is washed with water, and it is 
constituted so that Na adhering to the above-mentioned catalyst and K minutes may be removed. 
[0009] The amount of [ which is contained in a fuel ] vanadium adheres, and invention of claim 3 is S03. In an 
activity regenerative apparatus of a denitrification catalyst which reproduces engine performance and activity of a 
denitrification catalyst with which an invert ratio rose A washing tub filled with a citric-acid aqueous solution and 
0.1 - 20% sulfuric-acid aqueous solution 0.1 to 30% while holding the above-mentioned denitrification catalyst, It 
has a penetrant remover supply means to supply a citric-acid aqueous solution and 0.1 - 20% sulfuric-acid aqueous 
solution to the above-mentioned washing tub as a penetrant remover 0.1 to 30%, and a penetrant remover circulation . 
means to circulate through the above-mentioned penetrant remover, and is constituted. 
[0^0] 

[LiiiDodiment of the Invention] Hereafter, an accompanying drawing explains the gestalt of suitable operation of this 
invention. 

[001 1] In the boiler combustion system which uses coal, a fuel oil, gas, etc. as a fuel, in order to remove the nitrogen 
oxides (NOX) in exhaust gas, a denitrification plant is prepared in the latter part of a boiler. Such a denitrification 
plant 1 is roughly shown in drawing 1 . The boiler which is not illustrated is connected to the upstream of a 
denitrification plant 1, and many equipments (an air heater, EP, a desulfurizing plant, or chimney) of the latter part 
which is not illustrated as well as the downstream are connected to it. 

[0012] The denitrification catalyst 2 which uses titanium oxide as a principal component is held in a catalyst basket 
(not shown), and is installed in the interior of a denitrification plant 1. Moreover, in the entrance section of a 
denitrification plant 1, it is NH3. It connects so that an injector 3 may be illustrated, and it is NH3. An injector 3 is 
constituted so that ammonia may be poured in into the exhaust gas introduced into a denitrification plant 1 through 
the duct of the denitrification plant 1 entrance section. 

[0013] A denitrification plant 1 is adjoined and the washing tub 4 for washing a used denitrification catalyst is 
installed (refer to drawing 1 ). When washing the denitrification catalyst 2 (this washing), a penetrant remover 
supply means 5 to supply a citric-acid aqueous solution and 0. 1 - 20% sulfuric-acid aqueous solution to the washing 
tub 4 as a penetrant remover 0.1 to 30% is connected to the washing tub 4. In addition, it may separate into a citric- 
ac*H aqueous solution supply means (not shown) to supply a citric-acid aqueous solution for this penetrant remover 
sttj^Uy means 5 0. 1 to 30%, and a sulfuric-acid aqueous solution supply means (not shown) to supply a sulfuric-acid 
aqueous solution 0.1 to 20%, and, of course, you may constitute. A penetrant remover circulation means 7 to 
circulate through the penetrant remover in the washing tub 4 through a pump 8 is formed in the washing tub 4 so 
that it may be illustrated. 

[0014] Each above-mentioned means 5,7, and 8 of accompanying in this washing tub 4 and this constitute the 
denitrification catalytic activity regenerative apparatus 10 of this invention. 

[0015] In addition, what this denitrification catalytic activity regenerative apparatus 10 is constituted movable, and 
may move this to the location which adjoined the denitrification plant 1 only when washing the denitrification 
catalyst 2 of a denitrification plant 1 is natural. Moreover, the denitrification catalytic activity regenerative apparatus 
10 of this invention may be installed in the location distant from the denitrification plant 1, and you may wash by 
transporting the denitrification catalyst 2 which removed from the denitrification plant 1 to the denitrification 
catalytic activity regenerative apparatus 10. 

[0016] The exhaust gas which the fuel burned and occurred is introduced into a denitrification plant 1. At this time, 
it is NH3. By the injector 3, it is NH3 to exhaust gas. It is poured in. Exhaust gas and NH3 which were introduced 
into the denitrification plant 1 Denitrification catalysts, such as titanium oxide, are contacted in the denitrification 
catalyst 2. Then, nitrogen oxides (NOX) and NH3 which are contained in exhaust gas By contacting a denitrification 
catalyst, NOX (mainly NO) is NH3. It is returned to nitrogen and denitrification is performed. 



30%. 
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[0017] Thus, the exhaust gas by which denitrification processing was carried out is introduced into many latter- 
equipments (a desulfurizing plant, chimney, etc.), and, finally atmospheric exhaust is carried out. 
[0018] now, the vanadium contained in the denitrification catalyst 2 of a denitrification plant 1 in a fuel in the ^ 
above-mentioned denitrification processing process - (~ the amount of [ a part for V) and ] alkali (Na, K) adheres, 
and the denitrification activity of a catalyst is reduced as mentioned above. 

[0019] Then, in the activity playback method of the denitrification catalyst of this invention, playback of the activity 
of the denitrification catalyst to which activity (engine performance) fell is aimed at by washing and removing V 
minutes and Na which adhered to the denitrification catalyst 2 with the above-mentioned denitrification catalytic 
activity regenerative apparatus 10, and K minutes (a part for Na being called hereafter). Hereafter, the method is 
explained. 

[0020] First, a crane etc. performs soot dust removal (Ayr blow) according the denitrification catalyst 2 to which the 
amount of Na etc. adhered and catalytic activity fell to an air blow, and preliminary washing by water as a dead 
work before ejection and washing from a denitrification plant 1 for V minutes. The soot dust adhering to a catalyst 
(denitrification) 2 etc. is removed by the Ayr blow, and the alkalinity for Na etc. is eluted by preliminary washing by 
water. 

[0021] The catalyst 2 removed in a part for soot dust and Na etc. is moved in the washing tub 4 next. By the 
penetrant remover supply means 5, a citric-acid aqueous solution and 0.1 - 20% sulfuric-acid aqueous solution are 
sullied as a penetrant remover in the washing tub 4 0.1 to 30%. Of course at this time, a citric-acid aqueous 
solution and 0.1 - 20% sulfuric-acid aqueous solution may be supplied in the washing tub 4 with a respectively 
separate supply means 0.1 to 30%. It circulates through the penetrant remover supplied in the washing tub 4 suitably 
through a pump 8 with the penetrant remover circulation means 7, and, as a result, a catalyst 2 is effectively washed 
by the penetrant remover (this washing). 

[0022] In this above-mentioned washing, if a citric-acid aqueous solution and 0.1 - 20% sulfuric-acid aqueous 
solution are supplied to the washing tub 4 0.1 to 30%, the ambient atmosphere of acidity and reducibility will be 
brought about in the washing tub 4. In the ambient atmosphere of this acidity and reducibility, since it is easy to 
ionize vanadium and it becomes as shown in drawing 3 , it is ionized and eluted by the amount of [ adhering to a 
catalyst 2 ] vanadium, and V etc. minutes etc. is removed from a catalyst 2 as a result. Moreover, a part for Na 
which was not able to be removed by preliminary washing etc. is certainly removed by this washing of this. 
[0023] As mentioned above, as for the concentration of the citric-acid aqueous solution used in this washing, it is 
desirable that it is 0.1 - 30%, and, as for the concentration of a sulfuric-acid aqueous solution, on the other hand, it is 
desirable that it is 0.1 - 20%. Moreover, although washing time amount has a 0.5 to 7 time capacity suitable for 0.1 - 
4 hours, and a solid-liquid ratio (washing) (volume of the volume/catalyst of a solution), these conditions may be 
suitably changed with the condition of the catalyst washed, the concentration of a penetrant remover, etc. About the 
temperature at the time of washing, ordinary temperature -60 degree C is desirable. 

[0 r '?-4] Under the conditions of [ to drawing 2 ] solid-liquid ratio 3 or 7, washing temperature [ of 60 degrees C ], 
ate^washing time amount 2 hours for this washing of this, 1) Only a citric-acid aqueous solution only a citric-acid 
aqueous solution solid-liquid ratio 3 and 210% 4% The solid-liquid ratio 3, a 310% citric-acid aqueous solution 
+4.6% sulfuric-acid aqueous solution, the solid-liquid ratio 3, +10% sulfuric-acid aqueous solution of 415% citric- 
acid aqueous solutions, the solid-liquid ratio 3, +10% sulfuric-acid aqueous solution of 515% citric-acid aqueous 
solutions, An experimental result when six patterns of the solid-liquid ratio 3 perform only a citric-acid aqueous 
solution solid-liquid ratio 7 and 620% is a rate regeneration rate of denitrification, and S03. An invert ratio 
regeneration rate and catalyst V2 05 The rate of washing is shown. 
[0025] Incidentally, it is [0026] . 
[Equation 1] 
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[0027] It comes out. 

[0028] In all the cases of six experiment patterns, the rate regeneration rate of denitrification was 100% so that 
clearly from drawing 2 . That is, it became clear that alkalinity, such as Na2 O adhering to a catalyst 2, was removed 
nearly completely by preliminary washing and this washing. Moreover, when a catalyst 2 is washed 15% by +10% 
sulfuric-acid aqueous solution of citric-acid aqueous solutions, and the solid-liquid ratio 3, and when it washes 15% 
bf* 10% sulfuric-acid aqueous solution of citric-acid aqueous solutions, and the solid -liquid ratio 7, it sets [ both ], 
and it is S03. An invert ratio regeneration rate is 83% or more and catalyst V2 05. The good result of 84.9% in the 
rate of washing is obtained. 

[0029] That is, when the citric-acid aqueous solution and 0.1 - 20% sulfuric-acid aqueous solution were used 0.1 to 
30% and this washing is performed based on the activity playback metfiod of the denitrification catalyst of this 
invention, after carrying out preliminary washing of the denitrification catalyst with water, It is S03, while the 
outstanding cleaning effect which equals washing using conventional oxalic acid is brought about and the rate of 
denitrification is recovered to 100%. An invert ratio decreases greatly and it is S03. Also in an invert ratio, it returns 
to the fresh condition before use mostly (reproduced). 

[0030] In addition, in the gestalt of this operation, although the air blow as a dead work of this washing and 
preliminary washing are performed outside the washing tub 4, of course, this may be performed within the washing 
tub 4, after installing a catalyst 2 in the washing tub 4. Moreover, of course, other circulation means other than 
circulation with a pump may be used as a penetrant remover circulation means 7 to circulate through the penetrant 
remover in the washing tub 4. 

[0031] After this washing is performed as mentioned above and the removal for V minutes and Na etc. is completed, 
the denitrification catalyst 2 is again washed bywater. The sulfuric acid which may have adhered to the 
denitrification (sulfuric-acid aqueous solution should be used and fold by this washing) catalyst 2 is washed out by 
th^rinse). After a rinse is completed, it takes out and dries with a crane etc. from the washing tub 4 (air drying). 
Thtf denitrification catalyst 2 which desiccation ended is again installed in a denitrification plant 1. 
[0032] In addition, of course, various modification of drying within the washing (rinse liquid having been drained) 
tub 4, or drying quickly with a dryer (not shown) about an above-mentioned rinse and desiccation, is possible. 
[0033] As mentioned above, according to the activity regenerative apparatus of the activity playback method of the 
denitrification catalyst of this invention, and the denitrification catalyst based on this First wash with water the 
denitrification catalyst of the denitrification plant to which the amount of V minute, Na, etc. adhered, and activity 
fell, and a part for Na etc. is removed. Next, by a citric-acid aqueous solution and 0.1 - 20% sulfuric-acid aqueous 
solution washing this catalyst 0. 1 to 30%, and removing V etc. minutes etc., it is S03 of a denitrification catalyst. 
While reducing an invert ratio, the rate of denitrification can be raised, and the activity of a catalyst can be 
recovered nearly completely, that is, SO (it went up)3 of a used denitrification catalyst to which activity fell by the 
activity playback method of the denitrification catalyst of this invention an invert ratio and (it fell) the rate of 
denitrification - S03 of a fresh denitrification catalyst With an invert ratio and the rate of denitrification, mostly, it 
can until [ comparable ] fall or can improve. 
[0034] 

[Effect of the Invention] As mentioned above, in short, according to the activity playback method and equipment of 
a denitrification catalyst concerning this invention, the effect which was excellent in the following is brought about; 
[0035] (1) The amount of vanadium adheres and it is S03. By washing the used denitrification catalyst for which 
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the invert ratio rose using a citric-acid aqueous solution and 0.1 - 20% sulfuric-acid aqueous solution 0.1 to 30%, the 
amount of vanadium ionizes easily and it is eluted from a catalyst. Consequently, S03 of the washed catalyst An 
invert ratio falls sharply and is reproduced with the high regeneration rate of about 84% by the condition near a 
fresh catalyst. Therefore, S03 The corrosion of the duct with which an increment becomes a cause and takes place, 
and generating of an acid ammonium sulfate are prevented. 

[0036] (2) the alkalinity for Na etc. adheres, and by washing with water the used (namely, activity — having fallen) 
denitrification catalyst which carried out denitrification performance degradation, alkalinity is eluted and it is 
removed from a catalyst. Consequently, the rate of denitrification of the washed catalyst improves to the same extent 
as a fresh denitrification catalyst. 

[0037] (3) The citric acid used in the method of this invention is a harmless organic acid, and excels the 
conventional method using strong toxic oxalic acid etc. also in this point. 

[0038] (4) Although the processing after washing is simple (only a rinse and air drying by water) in the case of this 
invention which washes a catalyst 0.1 to 30% in a citric-acid aqueous solution and 0.1 - 20% sulfuric-acid aqueous 
solution, it is very high rate regeneration rate (100%) of denitrification and S03. Invert ratio regeneration rate 
(84.0%) It is obtained. On the other hand, in order to attain the desired rate regeneration rate of denitrification in the 
case of the conventional method using oxalic acid etc., after sinking the washed catalyst into the solution of the 
tungsten compound which is a catalytic activity component and making a tungsten compound support, it is 
nepsssary to calcinate for fixing and the direction of the denitrification catalytic activity playback method of this 
m . ...ntion is excellent also in this point. 



[Translation done.] 
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[000 53 ffiHT . HvStt^ffiT LfcHJHBMl 

set o . l ?b> l , -r co%^ , mmn ^ 

K^(l!JOWjiB!«Mt'?5t?ffft w tick OS^-f^.* 
S*5|S*^>ilTl »S* J (#£¥4-21545 . 
(i#142r^'L'COD (chemical oxygen demand) 

ztfrh. *<m*mtf®%x-%^. 

[00063 zzx\ wttnnutwts ftmmmt^ 

ZbX-bi. 

[00073 

izmrn i njmt. mam* #4 y^x-vrntzx 
on a. Kwmixmm^&Ti. ttztmwz 

tzwmm *W!£t t mmi<?>fflm&j&izt$ * 
x. itmsmai -30%^ ziym<mm.WA 
^2o%tmmmx~m-tz>iLoizffitfLztix^z>. 
[00083 mm 2 m*m . iMmmmmmo. 

1 ~30%7X>i5^iUai^0.1 -2o%JSK^s?st-a 

fttzmizxx'mi . nmmAzttmLtzNa, 

[00093 H^Jfi3^flJ{i. «fi+c*4ii*y<-f , 
X. ±Mm®fm*:W%t&t&lzOA ^30%?zty& 

jkmavoA ^2o%mfok®mx-mt:ztLhrmn 
±ies£»ffl(2o.i ^3Q%?2cymi<mmtoA -20 
%mmmt*mmt ixm%tzmm*&m 

&*nx^&. j 

[00 103 



(3) 
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>->n& , 13 i n. ^£o«t 5 ^Hffiiss i tmnrnz^z 

^Kirt-^. EP. IK£g&&*bittg$ 

IF) 

[0012] ittff&S 1 BKtf-> >t'±l& 

^-t4KWII«l23&»j|t«;^vh (H**ii-f) £ 

(CIS . N H s & ASH 3 tmm *tih£o turn * ft . 
NH 3 &7vHM3(4. m&£.\ 7 YZitL 

xwmm. i izmAZix&m'zwzryt-TZ&x 
[ooi3] iftsgg i izmzi x . &m&*amm 



tmmAiZOA ~30%?X^gNqfi&>:0.1 -20% 

mmmtmmt ixmtmmmms 
mmnh. c^>»jwR«»¥a5$. o.i - 

(H^Sii-f ) ts 0.1 -20%«K*ai«[*ffil&t&S 

tiK W*Zi\Z>S:olzmit>i\h. 
[0014] £<0ft»«4&tf £iifcftM«0Jt!EO*# 
P55. 7, 8*\ *«W<OKHttflEaStt?l±gfilOS: 

1 0 0 1 5 ] frfc. C^MWttjKjSttH^SS 1 0 Sr*T 
L , ^ft £K«3£8 1 crMffifm 2 r &»+ & 

1 0 ^KISEI 1 *»6tt*ifc*5W;:BW L . fgffiSff 1 
LfcBHKMtt 2 *■ fi»Ui&fttt5££iE 1 0 

[0016] j^%&£ftT^L£#M?X*\ Kffi 

X. »#*£NH 3 tf&ASiiS. KffigKl(3«A3 
iifcMWNH, 14, KWIt*2fc:*iVvcBHtf'* 

SwtlCiO. NO, (±CNO)#NH, tioT2 
[00 17] Z7)£otzffi®9mZi\t:®tfMi. m 

[oo is] st. iMinsmmsmizti^x . m 
m i mwm 2 tut . «fl+fc*iiia * ^->^ 



[ 0 0 1 9 ] zzx\ *mi<?Mffim0)ii&&!ktim 
x . mum 2 iznm in v#&# n a . k # < . 

[ 0 0 2 0 ] 4T. V* . N a4HMft»lTJ*K«tt 

frm*)&L, mrnimmmtix. xt/o-i: 

o . xr-/D-|: J: 0 . ( ltt« ) tt« 2 C#* tfc 
«WfcWfe*3*U X. *tJ:S ; ffflKJfe»(=«tO. Na 

[002 1 ] «ttRl^N a jM»*Ht*$itfcl*«2«. 

t, o.i -3o%^x>ig7jQ^ho.i -20%vm*m& 

bi}\ ffi$W4 ftiz&ftmt LX &%Zh% . Z\<r>b \ 
1=, 0.1 -30%7x>'jBN<$8U:0.1 -20%^]« 

t «r . *K*im*mmmz x -> xm^A mzm 
% ix x^mtomx-hz. mm fiizmzivcm 
•ma. mwmm^mizj:*) .xyrszitLxk 
Emzti. z<vttm t 2tf&»fflz*^xmit3& 
mmhz (*&m . ... . 
[0022] ±&<n*fflnzt$\,\x * mmizo.i ~ 

til b . 8tftm4 rttBEttfioaTcttOSHSW* t ^ i 
X\ mH2 (lit* LT V^y^^'^A^M ^WtLX 

^aii, temizvftmtffm^frbmxztiz. t 
[00233 ±j&<?)£hz. xmmz&^xmmztL 

7xym$ffi.nm&lt* o.i -30%-C'J)l»^H4U 
<. mi7m?6e>®£ii. 0.1 -20%t'fc5^|r I 
2SU\ 4^, i»fe#B#IS{i0.l -4«f^. BiSlt j 

( (ft»> «»<o««/i«si;w«ta) U0.5 -7fg^k 

*'3§iT'S>4*^ i*ife««MNi. J5fe#$ii4fi«i^k 

(Di&mziWXi*. ffijS-6 0X:*»li4U». ' 
[00243 02(C, Cl<7)»#*:. HfgJt3tL<l4 

7. ^as6o <> c, «feflH«a2«iafcir^*pw>T. 

1 ) 4%?i>iKtW^. H?SJt3, 2) 10%^x 

ymm&n*. wmits. 3) \o%?xymmi& 

+io%tm+4$m. mmts. 5) \5%?x>wt*m 
+io%wt*im. @aot7. 6 > 20%^xyi$7p« 
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0 5 a»M5fcOir^T*S*lT^4. 
[00 2 5] fcfcAt, 



[0026] 
[&13 



XlOO 



S03$£fc2PfS£*<K> = 



(3t;f^0SO3feibiP) -Gfe2W*roS03tSfc!P) 



X 100 



<R»iaff>Btf v.o.ag) - tftttttotttfv .o.«g. ) 

(&H.BB8KV .O.BIlt) - (7 u v J/»J»ttw»»V,0 ■ «« ) 



XlOO 



[00 27] 

[0028] H2*»6H4>jW: J: ') fc. 6-^)^^ 
->^£TO*£fc*$irVCKBt*??£*ii 1 0 0%-C'l) 

'J f-Cift^Slf J: -? Xim$z£l2t£ 

mfo+io%mtm®, mmt s x-m it&&&v 

. ltzi§£lz&UZli. MZSO3 &€^S£¥#S3%W, 

[ 0 0 2 9 3 0 . ^mmmm^m^m 

\Z^5% , Kffi»MIE&*-Cf'fiB8t»L^St0.1 -30% 
»Srff-9fc«^. «S3lWJ»l»l&ffli^»t2Jt]W-r*ffi 

ii^a^swiwt^^^ii. km*#i oo%t lufi-r 

4fcftCSO s tefl3fc&**£<«^U S0 3 
ill.) . 

[ 0 0 3 0 3 frfc. *WttfWWBlc4JV^«. 3jsgfe»<0 

mmmt ixnxrra-m^iitiimzmmAcr) 

»TfT ') # . 2 £ ?fcr#f§4 rt (zi&tt IT *» 

[003 1 3 ±MZ?)£ 0 lZ*im&'*jbiiX VMl^N 

->xmztiz>. ztuzx^x. (ttrnx-mbkmrn 
mmniztzih ) mm 2 am ixwwmn 

hi. mmi)^9v-ymxw)tz*i\xi&mi\ 
h v&smm . m^mi\.tzwmm2\t: mm. 

Slf^llclllXISS^iil.. 

[ 0 0 3 2 3 . JJMtTgRTS&mz-o^X . 12 



1 0 0 3 3 3 ja±, *^^Bffli«^iStt?f£#&R 
fttf N a#«6Wt L -CStt<0fiT LttKflMttKH 
85:0.1 ~30%?xy&*®&&tf0.1 -20%lSK*ig 
S0 3 efls*^fiTS*it*tl»«Ws&±JIS*. S4 

TLfcl^»*lttM*^ (±#W:> S0 3 CflSBR 
IX (ffiTUc) B»i«£. 7U-y5'*fcIlffli»&Z>SO 
s K4WftVI«B*tlIB , Rg«*'CfiT*4^til*l± 

[00343 

[00353 (1) A'^^ivJfrWJflT S 0 3 tsft$ 
#JJftfc1W^AK««ai*0. l~30%^xyi?^}§ 

*i:o,i ~-2D%ffist*®mt zmuxfcft-t&zt iZX 

fimOKcilfeSlift. <fcoT. so 3 ^tiJD^SBt 
6. 

[ 0 0 3 6 3 (2) N a m^TfV^} 0 Wttm LXUffi 
R«MflE^ *TUfc#-f S c t Hi 0 , 7;^ 'J 5H>^aj 

ixtmfrt>miztit>. *<m&. m^ti^mm> 

[00 37 3 (3) *R9rattfcis^TWv^ft.6^x 
[ 0 0 3 S 3 (4) m*0. 1 -SO^^xyK^Ma^ 



( 5 ) 



mm? io-i56i92 



o s Kfi:^ii^(S4.o%) tsn^tLh, -n. mm* 

[HI 3 *»B^RKtt^SSttll4il»&Vrii3W 



6^A7->ti3t^ U:^^)ISiifS4$, S0 3 

a>\ p nmm\m^m&muzft\, o izj 

2 mmm 
4 mm 

7 mmtrnfk 

io mm&m&gw. 



[HI] 



i 
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[02] 




4**c<t iQWftt rcatett I5*tx>tt t^r^ . 2O0X2& 

0(S) 0<S) -CCJUCSOi MOWtt* OB) 

Offi) 09) OS) 













A*tfV205 


*** 


3I**1 




60. S 




0.85 




0.30 








75.7 




4. AO 




0 83 








at. 2 


100.0 


3. ID 


4Q.& 


0.4* 


69.6 






12. D 


100.0 


2.40 


M.& 


0.96 


84.9 






62.3 


100.0 


1.90 


70.8 


0.41 


T8.? 




[3 


82.4 


100.0 


1.36 


63.3 


0.38 


84.9 




(7 


62.3 


100.0 


1.33 


B4.0 


0.38 


84.8 


PS? 




62.3 


100.0 


2.00 


6a. z 


0.48 


66,0 



9t»Sfi 



20Q* 1001x74: 



<ttlfttrattWfcft> 

AVft : tt3fifc«f*: 6.1 i<K«h 

i'*3J£ : 380 *c 
«0/W> - 0.83 



